Cocktail-Dosing Microdialysis Study to Simultaneously Assess Delivery of Multiple Organic-Cationic Drugs to the Brain.
Brain microdialysis is a powerful tool to estimate brain-to-plasma unbound concentration ratio at the steady state (Kp,uu) of compounds by direct measurement of the unbound concentration in brain interstitial fluid. Here, we evaluated a method to estimate Kp,uu values of multiple organic-cationic drugs simultaneously, by means of brain microdialysis combined with cocktail dosing. Five cationic drugs (diphenhydramine, memantine, oxycodone, pyrilamine, and tramadol), substrates of the proton-coupled organic cation antiport system, were selected as model drugs, and compared under single-dosing and cocktail-dosing conditions. We selected doses of the drugs at which no significant drug-drug interaction occurs at the proton-coupled organic cation antiport system in the blood-brain barrier (BBB). This was confirmed by uptake studies in hCMEC/D3 cells, an in vitro BBB model. The Kp,uu values after cocktail administration were in the range of 1.8-5.2, and were in good agreement with those after single administration. These results suggest that the microdialysis method with cocktail dosing is suitable to estimate Kp,uu values of several cationic drugs simultaneously, if there is no drug-drug interaction during BBB transport. The method could be useful for evaluating drug candidates with high Kp,uu values at an early stage in the development of central nervous system-acting drugs.